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under discussion it would be inexpedient to take more than

4 or 5 terms, because we are fitting a definite algebraic curve
to Irregular observations, and the law which underlies the
observations  may  very  well   change   if we  take  a larger
period than 25 years.   I have confined the work for this group
to 5 terms, continuing that series to x4.

Consider what conditions that curve satisfies. Stopping at
the second term, we have a straight line, which can only be
made to pass through two points. So: we have to start afresh
at the second point, and thereby contradict the first assumption
which we make, that the increase is -not subject to 'violent
changes, introducing an angle at any point. Introducing the
second term a?2 we have a parabola, which can be made to pass
through three points; the curve has continuous curvature, the
third differential, and the third differences obtained from the
values of y at three consecutive equidistant values of x,
vanish; that is to say, there is no sudden change in curvature.
The first differential measures the inclination of the line; the
second measures the change of inclination, and if that is
constant there is a constant change of inclination, but no
sudden break. But we have no reason for assuming a constant
change of inclination, and the curve which passes through
three assigned points will not in general pass through the next
point. We then proceed to include further terms. If we take
the equation up to ^ we can introduce a point of inflection,
which we cannot do with the parabola. If we take the
equation a step further we introduce two points of inflection,
and it is unnecessary to go as far as the fifth term in a
diagram like this. If we take 6 terms, the 6th differential and
the 6th difference vanish, the 5th difference is constant, and
there is no sudden break, and so on.

'Sow take the equation as far as the term a?4.    We have

5   unknowns,   and  can  determine  them   by   assigning the
condition that the curve-shall pass exactly through 5 points
on the diagram in question.     I have calculated the equation
of the curve which will pass exactly through the 5 points of
the ogive, corresponding to 20, 25, 30, 35 and 40 years.    The
method of calculation is a good deal facilitated by the use of
finite differences.    Eefer as origin for the abscissae to age 20,
take 5 years as unit, so that a? is 1 at age 25, and write down
the equations which naturally arise, taking the numbers from
the last column of the table on p. 3.